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The Fundamental Problems of the Spectroscopy of 48-11.3/13
Dispersing Media.

theories relating to this problem: 1) General theory for a homo=
geneous light~dispersing Layer and for diffuse illumination.

2) Theories of Gurevich, Cershun, Kubelka, Munk, a. o, 3) Trans=
port-theory, L) Theory based upon the molding of the light-dis=
persing layer, by Antonov-Romanovskiy, Stepanov, Girin, Bodo, Che=
kalinskaya. A comparison of all these theories shows that they have
much in common, but that they are also very different. Each of them
can be applied in different cases, but none of them is enabled
either to explain or to express the dispersion of the inciding
non-diffuse irradation at the incidence on an intensively absorbing
or intensively dispersing medium. They can be applied av times,
but then it is connected with a coarse approximation.

There are 1 figure, and 28 references, 16 of which are Slavic.
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STEPANOV B.I- . dPi 'nizcence
Universal Relation petween the Absorption Spectra an umi

£ i ’ neniye mezhdu
ra of Complex ljiolecules (Universal noye gootnos
Spe ra p jya i lyuministsentii slozhnykh molekul).

spektrami pogloshchenl 41 (0.7.3,3,)
- Reviewed D 1957
d 1 3 i
Receive 4/ 951 hows that guch & upiversal relation applies in

the case of meny complicated molecules. By means of this relation

the shape of the lumingscence-spectrom can ve calculated if ti: o
ghape of long-wave absorption bands 18 known, ond vie v;r:;. o
axample the author here investigates the luminiscence g :i:: -
tion of an arbitrary coloring subgtance. BatWeeo thc absorp Lo
1ight and the lumingscence there occurs 2 new d:.strlbutionfof 0 “om
cillation anergy among the aifferent oscillation degrees ob tr‘.n
of the incited molecule, as well as an exchange of energy etwee ]
the incited molecule and the molecules of E?g solY?%t. This proc;g
takes place extremely rapidly and after - 10 sec.dan equ »
1ibrium-like distribution of oscillation—ener;y over the egreses
freedom and the oscillation levels of the incited molecule: occurse.
The shape of this distribution is fully determined'by the ;mzaza-
ture of the golvent. For the dependence of the efficiency o1 e
luminescence of a complicated molecule on frequency 8 formut; )
given:hereo Furthermore, the function of distribution oYer f;ioc .-
cillation—levels of energy is written down. The absorption @ cie

1/2

PA - 2249
Universal Relation between the Absorption Spectra and Lum;nioconcc

¢y is in general composed of two squnﬁanRJ%'?8§£9Q§13Reeﬂeﬁ53d&)eog-3"
gorption in the case of transition of a molecule to the incited
alectron-state, the second determines the absorption connected with
the transitions between the oscillation-levels of the main electron-
state (non-inciting absorption)n he second term is, as & rule, very
amall and was taken into account only in connection with anti-Stoke
fluorescence. For the ratio mentioned in the title an expression is
explicitly written down, explained in ghort, and compared with Kirch-
g!ﬁgffé law for the thermal radistion of this system. The efficiency
of luminescence is proportional to the efficiency of the thermal
radiation of the system. The proportionality-factor depends in the
case of a given molecule only on temperature and on the incitation
conditions of juminescence but not on frequency. In the case of an
agsumed temperature the contour of luminescence-band is identical
with the contour of the band of thermal emission. The relations
given here are very generalj exceptional cases for which they do not
apply are nentioned. (1 i1lustration)
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:.'AUTBOR: KAZACHENKO,L.P., STEPANOV,B.1., Member of the PA - 2334
Academy of Science of the White Russian SSR.
TITLE: On the Outline of Absorption and Luminescence Bands in the

Spectra of Complex Molecules. (0 konture polos pogloshcheniya 1
luministsentsii slozhnykh molekul, Russian).
PERIODICAL: _ Doklady Akademii Nauk SSSR, 1957, Vol 112, Nr 6, pp 1027 - 1029,

(U.S.5.R.)
Received: 4 / 1957 Reviewed: 5 / 1957
ABSTRACT: In the present work a general relation is derived which connects

the value of the absorption coefficient or of the amount of
emission for the frequencies Vv 7 v with the values of the same
quantities for the frequencies‘vL-Vel. These results can be

F

applied only in the case of such molecules in the case of which
the mirror symmetry of the absorption and luminescence spectra
discovered by LEVSHIN are observed. The derivation is followed
up step by step and finally the following formu1%337h?btained:

N ~h
X\m—Av/(Vu‘AV)-‘(}e\m.abv)/(VdZ*'>V\)€
An analogous dependence is obtained for the edge of the lumi-
nescence band. The expressions given here are of a very general
nature and can be incorrect only in the case of such molecules,
as show derivations from the mirror symmetry of the absorption
Card 1/3 and luminsscence spectra. They can also not be applied in those
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On the outline of Absorption and Luminescence Bands in the

Spectra of compleX molecules.
rium-like distribution on the oscillation

cages in which no equilib
e molecules have remained in the excited

levels can occur after th
electronic state.

For the purpose of examining the relations derived here the

authors used experimental dats concerning the spectra of the

des which are here given jin a table. The same table

f the computations for the absorption of &

to this comparison the

the experiment. The Ysame
etter guited for comparison

phtalimi
contains the results ©
3—aminophtalimide-solution. According
formula mentioned above agrees well with
formula can be transformed SO as to be ®

with the experiment:
fn Gﬁmm/(vwbﬂ) - OBy _M/(vd-av)) = hAy|RT

A diagranm ;1lustrates the values of 1n(Xy/V) a8 functions of

v/kT for the absorption gpectrun of @ golution of 3-&minophtalimide
in benzol. The here given diagram 1is guited for determination of

. . from 8 single absorption band without measuring the Juminescence

rum. Analogous computations and constructions for some

formula given first is always satisfied
Tpe best results were obtained
ase of

spect
phtalimidea ghowed that the

either rigorosly OT by approximation.
for the case of absorption, 1ess good results in the ¢

Card 2/5 luminescence. Noticeable changes of mirroT synmetTy cause no con=
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AJTHORS:  _ Stepanov, H. I., Member of the Belorussian 20-h- 17/51
Acedemy of Sciences, Khvashchevskaye, Ya. 8. .o

TITLE: Note on the Determination of Absorption Spectra With the Help of
Cold Sources of Light (Polucheniye spektrov pogloshcheniya s
pomoshch'yu kholodnykh istochnikov sveta).

PERTODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr L, ppe 588=590 (USSR)s

ABSTRACT? The customary scheme of the equipment for the investigation of ab=
sorption spectra is illustrated by a drawing. If all elements of
this scheme have the same temperature, then the incident beam on
the receiver from the source is completely compensated by the beam
emitted by the receiver. The deflections of the receiver then are
equal to zero. If, however, the temperature of the source is higher
than the temperature of the receiver, then the beam of radiation
energy in the positive direction (from the source toward the recei=
ver) is greater than the beam in the negative direction. The recei=
ver heats up and shows positive deflections. If the receiver cools
down, its shows negative deflections. The deflections of the recei=
ver will depend not only on the temperatures of the light source
and of the receiver, but also on the properties of the cuvette and

card 1/3 to a great extent on the absorption coefficient of the substance
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Note on the Determination of Absorption Spectra With the 20-l4:17/51

Help of Cold Sources of Light.

occur, cannot be recorded. The absorpticn coefficient k can be
measured at a heating or cooling of the cuvette material without

the use of any light source at all,
There are 3 figures and 2 references, 2 of which are Slavic.
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" AUTHORS: Stepanov, B. I., Member AN Belorussian 20-5-15/48
53R, Epanasevich, P. A.

TITLE: Classification of Secondary Light Emission (0 klassifi-
katsii vtorichnogo svecheniya).

PERIODICAL:  Doklady AN 9SSR, 1957, Vol. 116, §r 5 PP 172-715 (USSR)

ABSTRACT: A primary 1ight flow because of the jnteraction with atoms
and molecules changes into 2 gecondary luminescence which
to a higher OT lower degree reflects the properties of the
substance to be investigated. Depending on the properties

observed the whole transformed 1ight is divided into
photoluminescence, Rayleigh (Beley) ascattering and combination
scatteringe. The criterion of Vavilov made poasible the
correct classification of the radiations not corresponding
with equilibrium. In literature, however, there is up to
now no theoretic reasoning of this classification. In
classical theory the problem of the transformation of light
is reduced to the analysis of the golution of an equation
of a dipole (mentioned here). The position and the contour
of the band of the gransforded 1ight gtrongly depend on the
card 1/3 gpectral composition of the jrradiating band. AfterT the
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irradiation stopped the steady luminescence disappears

immediately an

electrodynamics also

transforms can easily be inv

shown an
transformation of light bY

shows the following: A classi
according to the extinction is impoasib
extinction means the decrease O

4 the aft erglo
for the duration &8 well a8
glow. The results calculate
also in quantum-electrobdynamics.
the otheT possibilities o
estigated. The authors jnvestigate
here, for example, an atonm which has tnree energy levels
and which is in jnteraction
The light transformed by suc
papds. BY means of & sketch

w OCCUTBe Formulae are given

f this after-

d for a classical dipole remain

Furthermore with quantum-
£ 1ight

with the medium surrounding it.
h an atom consists of three

the most probable processes are
d then aiscussed. The theoretical analysis of the
atoms and simple molecules

{f this phenomenon
, 88 usual,
f yield. The classification

according to the duration of extinction is not cleaTl and
gometimes can 1ead to wrong results. A possible
classification js shortly discussed here, j.e, the

importance of

the various vands is sho¥n- Only the Rayleigh

(Reley) scattering can be described by meanse of a classical
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TITLB: yibrationsl gpectra of Silicates \Kolebatol'nyye gpektry gilikatov)
1. calealation of Frequencios and Intensitiea of gilicate Spectral

Lines (1 raschet chastob intonsimostey 1inly spektro? gililmto?)
PERIODICLL: optike i Spelctroskoglya, 1958, Vol 1V, Nr 6, PP 734~T49 (USSR)

ABSTRACT: 1n order Yo snvestigate vibrationsl gpectrd of silicate glasses, it

js necessary o stady first the simpler gpectrd of gilicate crystals .

The latber consist of silicon-oxyger groups (tetrahodra, chains

1ayers), which are aanetimes pound by 8tomé of metals and other olaments -

The present paper roports calealations of yibrational gpectra of atoms
in silicate crystals- Al calculations wore made using the method
jeveloped BY Yo 'yashevich and Stepano? \Ref 17) for calculation °©
moleculer vibration frequencles . This approach made it possible to
gimplify the gsolution of the probled and %o discuss warious crystals

card 1, /2 gorsional vibrations. Time equations were obtained for vibrations
of various types of symebtrye All these calculations are not difficelt
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TITLE ¢ Background of Thermal Radiation in Infrared S pectroscopy (Fon
teplovogo jzlucheniys V infrakrasnoy spektroskopii)

PRRIOVICAL: Optika 1 Spektroskopiya, 1958, Vol 5, Nr 4, pp 393-403 (USSR)

ABSTRACT: ~ The authors obtained rormulae which allow for the offoct of thermal
smission of the radiation roceiver and the cell containing the substance
studied in infrared gpectros copy- {his enission 18 callad 8 "hegative
radiation fluxt. Fig 1 shows, schematically, 8B jnfrared spectromater.

Figs 2-5 show that wetals (e.g+ AL, Gu, Sn) end other substances

L cyclohexanol) possess anissivities at room and at lovw tumperatures
oL -140° ¢) which wust be taken into account in 8ny complete
discussion of theorusl radiation pbalance in infrared spectroscdpy:

Fig © shows that positive and negptive radistion fluxes are prasent
also in scatitaring processas (scattaring by MnS0y powder). 1%t is shown
that cold bodies uay e used as light sources in deteraination of
absorption coafficients . In determination of ths Lemporaturs

card 1/2 dependence of tho absorpbion coefficients oven omission of tha call
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Background of Therwal Radiation in Infrared Spectroscopy

windows has to bDe allowed for. The author discusses the pracautions

necessary in the particular ceses of glycerin (Fig 7) and

cyclohexane (Figs 8, 9) measurements. Allowances for tha tharmal

radiation backzround in the method of detormination of the abscrption

coofficient from emission by a plane-parallel layer {Refs 10, 11) are

also discussed. Thers are 10 figures and 11 references, 10 of which

are Soviet and 1 duwsrican.

AS30CI.TION:Institut fiziki i matematiki, AN BSSR, Belorusskiy gos. universitst
im. V.I. Lenina (Institute of Physics and liathematics, Acadany of
Sciences of the BPelorussian §.5.Rs Byelorussian State University imsni

V.I. Lenin,
SUBMITEED: October 31, 1957
1. Infrared spectroscopy—-Temperature factors
--Properties

card 2/2 2. Thermal radiation
ar
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ITLE: On the Agreement of the Absorption- and Luminescence—Bands

of Holecules With Complicated gtructure (0 sootvastvii polos
pogloshcheniya i 1yuminestsentsii slozhnykh molekul

PERIODICAL: Izvestiya Akademil nauk SS8SR. Seriya fizicheskaya, 1998,
vol 22, Nr 9, PP 1034 - 1037 (USSR)

ABSTRACT: In the present paper the author shows that for the
contours of tne fluorescence pand and the contours of the
long-wave absorption band 2 universal equation

lum

Wy 2 _ p(T,excitation conditions) Wﬁfat emission

- _ A 3 1 . i
= D.AyUy = d.dy v ——;E§7Ef—f—: nolds. (1) 1is valid

if during the excited state of the molecules the center
of emission is in statistical equilibrium with the
gurrounding medium. (1) holds not only for the solutions
card 1/3 of complicated molecules but also for other condensed
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Bards of tiolecules With Complicated structure

systens. (1) partly nolds also for the vapor of com-
plicated molecules. In this case & rapid redistribution

of the oscillation energy
degrees of freedom takes
of the molecule; glgo a st

according to the various
place during the excited state
abilization

of the statistical

equilibrium within every excited molecule takes ploce.
According to (1) the intensity of luminescence is
proportional to the intensity of heat emission. Thus from
tne shape of the absorption band which is known from
experiment tre shape of the heat emission pznd can be
calculated and compared with the cortours of the luminescence

band. A& check of (1) by means of tne available experimental

data is very difficult. Th

e first resulis (Refs 1,5,6)

prove the correctness of (1) end give information on

deviations of (1). In

the work (Ref 1) (1) was employed

in the development of & method serving for tae determination
of the freguency of the purely electron transition. This
tyansition is deternined from &l absorption band without
measurements of the spectrum of luminescence OT from

Card 2/3 a luminescence band without
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ggwggeoggE01ecules With Complicated Structure

i i ti niz method 1is

spectrum. In an exacting con51derat19n tn{hibi* o rrer

0 iicavle only to those molecules thet exhlb:zt > B
applicals L =S5 i imescenc

- ;" of the long-wave absoryiion &nd'14~ e ;%
o de. B o . the intersections ol he .
bands. As the symmeiry near e ctions of to0 may be

. t- in general is maintained the suggeste dvén .
a ctra cens 143 ! 16555 - ater.
Uiepr"cticui imnortance. There ore 2 figures 2
(o] & 2 jacle .
ences, 6 of which zre Soviet.

+

T a3 ey
vi ae comii nauk BSSR (Institute
pION: Institut fisiki i motemaillxl nwh“eml-l“,u Son)
ASSC ‘ . : R 7 3 b . oY
AoReETETE of Physics and Hatnemutlcs7nSBelorLss. Vg

card 3/3
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If a correct int
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spectroscory is desired it

into account the peckground heat ra
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'nyith potokov

experi
high-temperature
is indispensable to take

distion and primarily

tre neat emission of the substance in question, of

the radiation receiver and

the cuvette window.

thne effecct of the negative
small and often remains un
in particle systems under

currents are equivalent to
current is either azbsorbed

Card 1/& 3 Considerations of a purely
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maximum value of negative currents is

noticed. The variou
the influence of negative
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s occurring
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usual effects. The negative
dispersed oT reflected.
heoretical nature induced
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Card 2/! )

the authors to engage in experimental investigations.

Even tnhe first experiments showed that the negative
currents can easily be recognized. They exhibit the

usual properties of positive currents. They can be used

for the determination of the energy level, of the
absorption coefficients, of the indices of refrzction,

of the duration of the excited state, of the yield,

of the indicatrix of dispersion etc. Noticeable negative
currents are obtained in the infrared range. If the cuvette
containing the substance is heated to high temperatures,
they can even be recorded in the visible range. In the
study of the proverties of negative currents which
propagcte from a cold source towards the cuvette the

heat emission of the radiation receivers must be tuken

into account. This emission is also very high and

remains unnoticed only beczuse it is compensated in the
encounter with the currents emitted by the cuvette or

by other outside objects. The experimental results

fully justify the use of the concept of negative currents.
It permits to interprete correctly numerous experinmentzl
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effects and to extend the runje of application of

tne Lknown formulae of thecoretical optics. Recently
Veyngerov and his collzborators discovered a negative
optic-acoustical effect (Ref 3). This phenomenon

fits into tie general scheme of the processes in-
vestigated. Ther: are 3 figurcs and 6 references,

6 of which zre Soviet.

Belorusskiy gos. univercitet, Institut fiziki i matematiki

Akademii nauk BSSR (Belorussiya State University, In-
stitute of Physics and Mathematics)AS Belorusskaya SSR)
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SOV/48-22-11-19/33
i tepanov, B. I.
Relations Between Luminescence Spectra and the Absorption of
Complex Molecules (Svyaz' spektrov lyuminestsentsii 1
pogloshcheniya slozhnykh molekul)

Jzvestiya Akademii nauk G5SR, Seriya fizicheskaya, 1958, Vol
Nr 11, pp 1367-1371 (USSR)

In a previous paper (Ref 1) the author demonstrated that the

. . Jlum

tours or the fluorescence band of complex molecules Vg are re-
lated to the contours of the long-wave absorption band UL, by =
simple equatinn

b i i 3
w“hm A D‘,',)fhermal emission _ FLINE

Be-hv/kT (1)

i
- —————— [ . A
ehv/xﬁ_ 1”Jda”v
The first cneck of eouation (1) was carried out by Kaezachenko
{Ret 4). Tt yieiaed, however, no unequivocal results. Definite
information was obtained by tlentsev (Ref 5}, who presented
v hvy

o .
in WIUE +3 Inv = 5t const {8)

A
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Felations Between uminescence Spectra and the rbsorption af CompleX ¥nlecules

to be cubstituted for (1

that the redistribution

cule and the molecules ©
slowly and that the melecul
part of their thermal energ

curves (straights) were

L. A. Kravisov (Fig 3)-

). Alentse¥ arrived at the conclusion,
of energy petween the fiuorescent mole-
f the solvent proceeds comparatively

es in an excited state transfer only

y to the solvent. The pertaining

tted by L. G- Pikulik (Fig 2) and

The T¥ value determined from the slopes

of these curves is dependent upon the kind of molecule and of

the solvent. If T¥ T alen
Jlum
W, (T) = 4 0y(

tsev sug ested a more general formula

rk) e (9)

replacing (+). The inequality T¥ + T, which was found to apply
in some experimental cases, does not mean that (1) 1is erronecus:
1t means rather that certein conditions were not satisfied.
This places (1) in a positiocn of & eriterion in the determina-

tion of the equilibrium dgistribution with respect 1O the levels
of excited molecules. The differences ¥ — T are a measure of
the interaction with the solvent and of the transfer rate of the
excess energy. The alternative ahether relation (9) or (1)
applies to vapors of fluorescent substances requires & geparate
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AUTHOR:: <5££B§3931ﬂ87—{11—A22P88EViCh, P. A,
PITLY: {'tn the Concepts of Photoluminescence and Dispersion (0

ponyatiyakh fotolyuminestsentsi1 i ragseyaniya)

PERIODICAL: 1zvestiya nkademii naug q5uR, serwys rfizicheskay#é, 1958, Vol 22,
Nr 11, PP 1380-1386 (USSR)

ABSTRACT : The distinction between fuminescence and dispersion is at pre-
sent drawn by applying the criterion of duration as advanced bY
g, 1. Vavilov. The application of this criterion prov1ded a
means of explaining the nature ot the Vavilov—Cherenkov effect

and of the so-called plue glow. In some cases the application

of this criterion meets with considerable difficulties. This is
grue 1n particular for the classification of resonance emission,
which is found in atoms and in gimple molecules. This phenomenon
ig in some quarters termed resonance fluorescence, in others
resonance dispersion. For this reason this paper presents 2 de-
tailed theoretical investigation of the 1ight +ranstormation
process. The properties of secondaTy jominescence observed in the
course OFf experiments mugt be closely connected with the nature

Card 1/3 of tne 1ight transformation process. The difference petween dis-
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persion and photoluminescence must reflect the differences in

the interaction mechanism

light. If it is assuned th

between the gsubstance and the exciting
at the classic theory of forced

emission of the dipole gives 8 correct picture of the fundamen-
tal properties of dispersion and of resonance emission of light,
then there is no way of applying the criterion of duration (ex-
tinction) for 8 clagsification of secondarTy juminescence. AS it

is known the forced emission

jg firstly extinguished and second-

ly it is accompanied by a persistent arterglow. Quantum-electro-
dynamics considerations lead to tu¢ S2me result. Apart from the

Rayleigh (releyevskoye) aitfusion and resonance 1uminescence, 1%

also provides a means IoOTr

gecondary luminescence and

investigating otner varieties of
hence for golving the problem of

claesification. Prom the viewpoint of quannum-electrodynamics
the secongary juminescence can be dividea into two parts , which
are due to a different mechanism and which exhibit different
properties. One part is constituted by the luminescence which

18 generaned under a part

icipation of the intermediate transi-

tions. The other part is represented by luminescence generated
without intermediate transitions. A quantum—electrodynamical

Card 27%
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On the Concepts of Photoluminescence and Dispersion SOV/48-22-11-23/35

a theoretical substantiation of the criterion of extinction
and to draw the bounds of its applicability. There are 4
figures and 1 reference, ! of which is Soviet.

ASSOCIATION: Institut fiziki i matematiki Akademii nauk BSSR (Institute of
Physics and Mathematics,AS Belorussian SSR)

Card 3/3
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STEPANOV, B.I.

Spectrum analysis, Uch, zap. BGU no,41:9-18 '58. (MIRA 12:3)
(Spectrum analysis)
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_ STEPANOV, B.l.; KHVASHCHEVSEATA, Ya.S.

Uch, zap. BGU no.41:19-26

f;ssorpmn of megative radiation fI: (MIBA 12:3)

(Spectrum analysis) (Radiatien)
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:'.:‘;(/'.! sov/20-121-5-14/47
S RORS _WMMember, pcademy of Sciences: Belornaakaya S3Ry
Grlbkovskiy; vy, P.

LREBE ﬁbsorption and Luminescence of & Harmonic Oscillator
angloshcheniye i lyuminestsentsiya garmonicheskogo
cstsillyatora,

PRRIOTTOALS Doklady nkademil nauk SSSR, 1958, Vol 121, Nr 5, PP 446-449
(USSR)
;ESTR&CT: This paper discusses the quantum-mechanical'calculation of the

power of absorption and luminescence of a lineal parmonic
cscillator. yccording tO the resulis of these calculzbions» all
The conclusions of the classical theoTy concerning the integrs
apsorption and the juminescence of the parmonic oscillator co-
ijncide ¢ith the regults of the classical theory - FoT these cal-
culationd the authors‘used the quantum-mechanical probabiliﬁies
af the ryansitions petween vhe yarious energy 1evels. Also the
winstein (Eynshteyn) relation petween the probabilities of the

spontaneous and induced transitions is used. The authors then

fara A interacth with external inyeraction- Moreover: the oscillators
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are assumed to be located in a thermal radiation field. The
vackground of the thermal emission is of egsential importance,
especially 1n the infrared part of the spectrum. A system of
d17ferential eguations ig given for the distribution of the
sseillators with respect to the energy levels. The induced
emicuion i congidered to be a negative absorption. The ab-
porption power of the harmonic oscillator does not depend on the
frstribution function and on the packground of t he thermal emis-
sion and, therefore , on the temperature of the gurrounding
medium. The lineal dependence of the abscrption power on the
density ot the exuiting light is an grgument in tavor of the
validity of the Buger iaw. The rormula for absorption power
does not contain the rlanck (Plank) comstant h and the elas-
ricity cocffiacient k of the oscillator. In the classical theorys
the ahsorption power of N harmonic ranillators is given by the
same expression. However, the sbusorstion coefficient of & system
af particles with 2 levels (or of any gther system with non-
cquidistant enargy jevels or with a finite number of levels)
jepende on the gensity of the exciting 1ight and also on the
Tzmpersture. in this regpect, there ig 2 clear difference from
the conclusions of classical electrodynamics. An expression is
Card /42 then given for the luminescence power of N harmonic oscillators
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which takes into account the background of thermal emission., An

"“¢ther expression characterizes the extinction law (zakon

AS3QCIATION:

Card 3/¢7
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razgoraniya) of luminescence, and from this expression the value:
of the luminescence power for s steady irradiation is deduced.
in thig case the luminescence power is equal to the absorption
power and 1% coincides exactly with the corresponding velue of
the ~lassical theory. Also the expression for the damping of
the n ininescence is identical with the classical damping law

=% Tae luminescence of a harmonic oscillator. Therefore, the
tinal conclusions of the classical theory and of the quantum
theory concerning the integral absorption and emission of a
harmonic oscillator do not only correspond to one another, but
they fully coincide. For sufficiently low temperatures and for
~pe usual intengities of the incident radiation, the overwhelm-
ing majority of the oscillators is not excited, and therefcre
only the first pair of the levels ig of essential importance.
There are & references, 8 of which are Soviet.

Insvitut fiziki i matematiki Akademii nauk BSSR (Institute of
Physics and Methematics,AhS BSSR)
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AUTHOR: _stepanov, B- T., pcademician AS sov/30-59-1-9/57
) Belorusskaya SSR

|

TITLE: Investigations by Beloruseian Scientists in the Field of

Spectroscopy and Lumlnescence (Raboty belorusskikh uchenykh
PO spektroskopii i lyuminestsentsii)

PERTIODICAL: yestnik Akademii nauk SSSR» 1959, Nr 1, PP 68-16 (Ussa)
ABSTRACT: These i‘nvestigations are being carried out at the Institut
f£iziki 1 matematiki (Institute of Physics and Mathematics
.and the fizicheskiy fakul'tet Belorusskogo universi_teta

(Pnysica Deparmxit -y

- I.
Academy of Sciences» BSSH. I the field of theoretical gpectro-

8coPyY> the investigatlons vy F- A. Apanasevlgh, B. L. stepanoVv
- % are mentioned. wurther, the following in-

vestigations are indicated: .
v. P. Gribkovskiy - syptomatio comparison of classical and

quentum-eleotrodynamical calculation-results of optical

gard 1/8 The guthd £ jele, in common with collaborators of
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Investigations by Belorussian Soientists in the Field SOV/30-59-1—9/57
of SpectroscoPy and Luminescence

the FizicheskiYy jnstitut im. P. N Lebedeva (Physica Insti-

tute imeni P. N. Lebedev) jetermined the dependence.of

1uminescence on the surrounding temperature, which contributed i
to clerification of the character of anti-Stokes fluorescence. '
B. I. Stepano?y Ya. S Khvashchevskaya used the general

principles of Spectroscopy of negative currents in their
examinations. :

on the pasis of experixnental adata A. M. Samson obtained

important results in the determination of genuine yalues of

opticaI characteristica of the substance examined.

L. A KravisoVv, N.-P. Ivanov examined calculation methods of
:egbsorption with large overlapping of apsorption and lumines-

cence spectra.

N. A. Borisevich gucceeded in obtaining fundamental results in )
the examinatjon of 1uminescence of phﬂuﬂimide vapors. He also

ghowed that the efficiency'of quenching collisions may be much

less than one.

L. G. pikulik, under the direction of A. N gevehenko, exsmines
the influence of the golvent on the yield of fluorescence as
card 2/8 well as the absorption end emission gpectra.
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of Spectroscopy and fuminescence

A. M. gevchenko, G. Ps Gurinovich, A. Mo sarzhevskiy examined
the 1uminescence polerization of many combined molecules. At
the same time they jesigned an jmproved apparatus.

A. N gevchenkoy Ve Ve Kuznetsove work in tne field of lumi-
nescence of rare-earths complexese

V. A Pilipovich examined the phenomenon of phosphorescence.
The eaxaminations of optical properties of chlorophyll and
related compounds are being carried~out jn close cooperation
with the Institut piologii Aksdemii nauk BSSR (Institute of
B10logY s scademy of gciences, pelorusskaye SSR) .

moleculaTl forces of interaction.
1. P. Shapiro examined the optical and electrical properties

card 3/8 of some crystal phosphors.
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of Spectroscopy and Luminescence

A. Ne gevchenko, B. T.
of

3pec¢roscopical methods.
1. N. Yermolenko, R.
kinetics of cellulose vy
gcid and chloride.

R. Ge ZhbankbVv, B. 1.
SkTrygan) A. Mo
cellulose.

M. Mo paviyuchenko,
of celluloses with

B, 1. StepanoVs Yu.

Card 4/8 ence of the spectra’of a
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order to atudy the composition of celluloses by means of

Ge. 7hbankoVv
means of nitrogen dioxide,

Stepano¥,
Shishko examined

1. Ne. Yermolenko
the use of

1. Chekalinskaya
jspersed objects on
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StepanoV exajii“hed cellulo@e and 1ts

bigh preesure in

examined the oxidizing
jodic

A. Ye. Rozenbers A. I. N
the mercerizing process: of

examined tﬁe oxidation
absorption spectroécopy in the
. - :

spictrophotOmetrically
on c&llulose-

Gavrilo? examined the luminescence

determined the depend-
' the reduction
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avestigations bY Belorussian goientists in the Field sov_/3o-59-1-9/57
" of Spooﬁrouoﬁ and Luminescenceé : : i

ratio, the oharscter.of the binding sgent,snd the leyer N
AP Prishivalko, B. I. su;inov developed 8 theory of

8. .
H, A norinoviéh. Ys. 3. lhvsohohovlksyo, 1. r.jnpptnovioh
exanined, by experinent aispersion- 1ight g11ters for the

ar ‘.r‘nﬂo .

IR ) rriohivclko anslysed the adoupsocy and the field of

oppl't‘ution of existing dotorunuon- sethods of optiocsl -

constents of ulporua'ud not duporlq&‘.utorull.

1. @ lok:onhovtoh. Av Ao Labuds, Ye. O Martynkov obtained

jmportant results concerning $he ginetics of one single

spark disoher€s (spectral 4nteneity end 4isoberge tupouturo).'

Ae Ao Yankovekiy, V: 8. Burakov examined the mutusl {nf1lumods

of elenents in lpootnl’ enslysis, and explained the methods
‘ . . : l
¢. V. Ovechkin suggested o series of methods %0 elinminste

she influences of third elements. "
; a. ¥ Ovechkin, B P grivosheyev suocaneded 12 working out &
gsrd 5/0 : ~ooni‘p1 method of UlI!,l“)IIthIItl”il'Otdi penioillin..
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" of Spectroscopy and Luminescence -

N. A. Borisevich, N. I. Makarevich, A, I. Skrygan examined the

infrared spectra of resimous products.

N. A. Borisevich,-v..I. Pansevich, I. F, Gurinovich examined

a series of structural peculiarities of alcohol oxides.

N. A. Borisevich worked out & luminescence method for the deter

mination of the germinating power of the geed of some kinds

of trees. : : '

A. Ys. Prokopchuk obtained good results by the use of lumines-

cence analysis in.dermatology. .

S. S. Kharamonenko examined the absorption spectra of the

albuminous polysaccharido complexes.

D. A. Markov used spectral methods for analyzing albuminous

fractions in the blood. ,

M. M. Pavlyuchenko, ¢. A. Lazerko, ocarried out an extensive

speotroghqtometrical examination of the formation of molecular

and complex compounds in solutions.

N. A. Sevchenko spectroscOpically examined the structure of

various silicas. X

B, I. StepanoV, A. M. Prim carried out theoretical investigat-
Card 6/8 ' jons of the vibrational spectra of various silicate crystals
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Investigations by Belorussian Seientists in the Field SOV/30-59-1-9/57
of Spectroscopy and Luminescence

and silicate glasses.

Some branches of research are only at the beginning of their
development such as radiospectroscopy (M. A. Yel‘yashevich),
and nuclear spectToscopy (A. A. Bashilov). Especially men=
tioned are also the investigations by F. I. Fedorov on new
invariant methods of solution of basic equations in classical
electrodynamics. The suthor stated that the research work is
being carried out in close cooperation with scientists in
Moscow, Leningrad, Kiyev, Tartu, Saratov, and other towns in
the Soviet Union. The coordination of work is done by the
Komissiya po spektroskopi% Akademii nauk SSSR (Comission of
Spectroscopy, Academy of Sciences, USSR) (S. L Mandel'shtam)
and the nauchnyy sovet po probleme"Lyuminestsentsiya i yeye
primeneniys" (Scientific Council for the Problem of "Lumines-
cence and Its use") (V. L. Levshin). The 8th Conference on
Luminescence will teke place-in Minsk .in 1959. A zone con-
ference on spectroscopy is to take place in the Belorusskaya
SSR in 1960, with scientists ¥rom Ukraine, Lithuania, Latvia,
and Esthonia participating.‘kll work on spectroscOpy'in the
republic 1is coordinated by tha' Institute of Physics and
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s'mmnov. B.1., [Steiapanau, B. 1.]

. Ser. fiz.-
Some problems in theoreticel spectroscopy. Vestsl ?glgis§3:3§
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BSSR.
LAY (Spactroscopy)
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mpanslation froms Referativnyy zhurnal, Fizika, 1960, No. 7, P. 378, # 18318

AUTHORS: Gribkovskiy, v, P., Apanasevich p. A, Stepanov, B. L.
) P., 2B = evich, —. —cr S T
mITLE: The Optical Properties:\of the Harmonic Oscillator

PERIODICAL: Ty, In-ta fiz. i matem. AN BSSR, 1959 No. 3, PP. 131-141
TEXT: The authors study by the quantum—mechanical method the absorption
and emission of 1light by a linear harmonic oscillator. 1t 1is shown that all
conclusions of the classic theory which deal with the integral absorption and
emission of & harmonic oscillator, agree with the conclusions drawn according to
the aquantum theory. It is noted that the absorption and emission of the 05
oscillator differ from the absorption and emission of a system having two- levels.
This difference pecomes moTre essential when non-optical transitions exist. In
splte of this difference, the energy yield of the system with two levels coincides
with the yield of the oscillator. :
ASSOCIATION: In-t fiz. 1 matem. AN BSSR (Institute of Physics and Mathematics

o]

Translator's note: This is the full translation of the original
Card 1/1
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o 7 A ¢ complex molecules.
SRRk P £ complex
G 5F absorpti nd luminescence bands © i o)

]
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24(1, 4) sov/17o-59—4-8/2o
AUTHORS Stepanov, B,I., Rubanov, A.S,
TITLE: On the Theory of Negative Optical—Acoustical Effect (K teorii

otritsatel'nogo optiko-akusticheskogo’yavleniya
PERIODICAL: Inzhenerno—fizicheskiy zhurnal, 1959, Br 4, PP 52-62 (USSR)

ABSTRACT: A nevw phenomenon, the sounding of an optico—acoustical chamber
when the source of light is replaced by & cooled body» was de- -
gcribed and correctly explained by Veyngerov, Gerlovin and Pan-
kratov [Thef 1;7. Oscillations in gas pressure arige due %o the

periodic cooling connected with the transformation of the ga#8

¢ kinetic energéy into the oscillational energy of molecules'and
then into radiation. In the present paper a.detailed analysis
of the main processes taking place in the optiéoéacoustical
chamber 18 given. A concept of negative radiation fluxess COR~
venient for the description of the ne ative opticd-acoustical '
effect, was formulated bY Stepanov Ref 4;7 and.is employed in
the present investigation. The negative optico—acouatical :
effect arises as a8 result of the negative pulsating illumina-
tion of a g&&s: Processes which take place at that are analogous

Card 1/2 to the processes arising during the absorption by the ga&s of a
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On the TheoTry of Negative Optical—Acoustical Bffect SOV/170—5954-8/20

modulated flux of positive radiation, put they proceed in the
opposite genses Both the positive and negative optico-acoustic-
al effects are described by the same mathematical relationships.
The magnitude of pulsation of temperature resuliing from the ab-
gorption of & modulated flux is proportional to the density of
jncident radiation and depends on the temperature of the sur-
rounding medium. All calculations are carried out taking into
account the packground of thermal radigtion. Expreszions (30)
and (31) in the present paper are &o the formulae of Re-
ference 5y derived without an allowance for the thermal radi-
ation background, if the temperature of the surrounding medium
15 assumed tO ve equal %0 2eT0 o '
There are 4 tables, 1 graph and 7 Soviet refarences.
LSSOCIATIONS: Institut fiziki i matematikl AN BSSR (Institute of Physics and
Mathematics of the Belorussian AS). BGU imeni y.I. Lenina
(Belorussian gtate University imeni V.I. Lenin), Minsk
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classification of Secondary Zaission
optika i g pelctros ko 9iyes 1959, Vol 7, Nr &, PP 437-445 (USSR)
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50V/51-7-4-1/32

to deducs « consistent clagsification of sacondary enission. The
division between photolurinescence and scatvaring was pased on the
presence Or nbsenca of intemiediate procasses betwzen tho acts of
generation and annihilation of photoas. The limits of applicability
of Vavilov's criteris are also discussed. The pager is entirely
theoratical. There 813 27 references,’lﬁ of which z2rs Soviet,

2 Znglish, 5 Geruan, 2 ¥rench and 2 translations.

January 24, 1959
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24(7) sov/48-23—1o—19/39
StepanoV; B. L.y Zhbankov, R. Goy Yermolenko, 1. H.

e, . h;-g;;;e*:g-krm\,’,, [T

TITLE: Infrared spectra of Cellulose and of Its perivatives

(37 5VA) s
AUTHORS:

PERIGDICAL: Tzvestiye Akademil nauk SSSR. geriye fizicheskayds 1959
Vol 2%, NT 10, PP 1022-1223 (uUSSR)

ABSTRACT: It is pointed out in the introduction that cellulose 283 a
fiber could be investigated only inadequately, because 1ight
dispersion presents 2 sonsiderable obstacle in infrared
spectroscopic investigations. Attempts made to avoid this ob-
stacle dY dissolving the fiber, OF oy embedding it in an im-

mersion medium, OF even by regenerating cellulose to cello~
phane gave entirely unsatisfactory results which did not show
the true cellulose gpec trule Thus, the authors endeavored to
press cellulose fibers without any addition, and they jnvesti-
gated the spectrum of these pressed cellulose samples within
the range of from 2.5 to 15m. 1 the spectra of native cel-
luloses pands were found in the following ranges: 3330, 2940,
1650, 1428, 1360, 1340, 1325, 1290, 1229, 1190, 1150+910 and

-1
705 cB The former ig to be attributed to the oH-valence
Card 1/2 vibrations. In the spectra of oxidized celluloses 2o intense
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Isfrared Spectra of Cellulose and of Its Derivatives

band was found at 1740 om™ (c=0). An increase of the degree of
oxidation attenuated the ijntensity of the bands 1430, 1360,

41340, and 1325 cm_1 and jncreased’ the intensity of the band in

the range of 1280-1160 cm?1. Further details are.discussed in
this connection. A nitration resulted in the occurrence of the
pands 1290, 1390, and 1200 cm-1. The spectrul of dialdehyde cel-
lulose was characterized by gbsorption in the range of 900 cm™ ' .
A cellulose with many carboxyl groups"showed a wesk band atb

955 cm_T, mercerized cellulose ghowed increased absorption in the
range of 910 em-1, etc. In conclusion, the great importance of
cellulose jnfrared spectroscopy ig pointed out. )

ASSOCIATION: Inmstitut fiziki i matematiki Akademii‘naﬁk'BSSR (Institute of

Physics end Mathematics of the Academy of Sciences of the
Belorussian SSR)
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Infrared Spectra of Cellulcse in the Viscose-production Process

ASSOCIATION:

SUBMITTED:
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be traced to an accumulation of aldehyde groups through
oxidation with atmospheric oxygen, Oor & hydrolysis during the
washing out of the lye. A reduction of the intensity of the
spectral band of the hydroxyls (3333 cm~1), which was ob-
served in the (8) of dried alkalire-(C) samples, permits the
assumption that under the given circumstances, & formation of
the ceilulose alcoholate is not impossible. Practically all
primary hydroxyl groups of the (C) react with the lye already
during the mercerizing, so that the penetration of the lye
into the basic mass of the (c) can be assumed. The papers by
V. N. Nikitin (Ref 1) are mentioned in the text. There are

5 figures and i1 references, 9 of which are Soviet.

Delorusskiy gosudarstvennyy univeraitet, Minsk (Belorussian
tate University, Minsk ), Zavod iskussivennogo volokna, Mogilev
(Factory for Synthetic Fibrei,ucgilev)

July 10, 1957
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24(8) 50V/20-128-3-23/58
AUTHORS : Stepanov, B. I., Academician of the AS Belorusskaysa SSR,
Rubanov, A. S.

TITLE: The Effect of the Background of Thermel Radiation on the De~-
flection of Radiation Receivers

PERIODICAL: ?oklagy Akademii nauk SSSR, 1959, Vol 128, Nr 3, pp 517-777
USSR

ABSTRACT : M. L. Veyngerov and coworkers (Refs 1-4) discovered a new
particular phenomenon, j.e. the sounding of an optical-
acoustical chamber occurring due to the substitution of a
cooled body for the usual radiation source. Besides, M. L.
Veyngerov gave a correct interpretation of this phenomenor.
This article deals with the general case and reveals several
details required for consequent consideration of the back-
ground of thermal radiation. At temperature equilibrium of
the radiation receiver with the surrounding medium, the amount
of energy absorbed by the receiver is equal to the energy
emitted by it. The receiver in principle does no% racord radia-
tion corresponding to its temperature. Defleciions are only
possible if the thermodynamic equilibriuvm is disturbed; i.2.

card 1/3 if the temperature of the receiver or medium varies, or addi-
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S50V/20-128-3-23/58
The Effect of the Background of Thermal Radiation on the Deflection of
Radiation Receivers

tional radiation sources are introduced. After some inter-
mediate calculations, the authors obtained the following ex-
pression for the deflections of the measuring instrument:

em
L LN [Aaource = A40urce U(Tmed)]

* y“Arec [U(Tmed) - U(Trec)]
where y denotes a coefficient dependent upon the characteristic
features of the receiver, a a constant dependent upon the

geometric configuration of the apparatus, Arec and Asource

the absorptive power of the receiver and the source,
U(Tre ) Planck function of the medium temperature. The radiant
£1ux®%o be measured by the receiver,

em |
¢ [Ssource = Asource U(Tmed)] +a [U(Tmed) - U(Trec)j

em s s 163 T s
(ssource denoting the energy flow)ls independent of %the . Tanxp

tive power of the receiver, and equals the differenzz of fuz
two fluxes: 1) of the flux incident upon the receiver after
Card 2/3 disturbation of the thermodynamic equilibrium, and 2} of the
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The Effect of the Background of Thermal Radiation on the Defleciion of
Radiation Receivers
=T « The zathoxs

flux au(Trec) incident at Tsource= Tmed rec
1

then investignted some special cases: a) thermodynamic agqui-
librium. b) The receiver temperature differs from the rod® -
temperature. There are no additional radiation source:.

¢) The temperature of the receiver and the medium are zsquel,
but there is a radiation source. The article is concluded
with.an investigation of the complicated scheme employed for
the investigation of the.absorptive power. It is composed

of a light source, a receiver, and the plane~-parallel layer
to be investigated. There are 7 Soviet references.

ASSOCIATION: Institut fiziki i matematiki Akademii nauk BSSE

(Institute of Physics and Mathematics of the Academy o~
Sciences of the Belorussian SSR)

SUBMITTED: June 29, 1959
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5/058/61 /000/011/00}/0-25
A058/A101

{ve luminous flux spectroscopy

Referativnyy zhurnal, Fizika, no. 11, 1961, 110, abstract 11V88 (v

sb."Molekulyarn. spektrcskopiya", L., Leningr. un-t, 1960, 0 -~ M)

AUTHOR: Stgggnoil_g:z,

TITLE: Fundamental principles of negab
PERICDICAL:

TEXT:

scopy o 2 general analysis.

He investigate

The author subjects the problems of negative luminous flux spectro-
s the dependence of the readings of &

radiation detector on the background of thermal radiation and on the temperaturs

of the detector and the source.
spectra.
as regards absorption and scattering in pi

jumines2ence and negative photoeffect,
[ Anstracter's note: Complete translation]

card 1/1
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He demonstrates the complete equi

xamples of negative flux abscrption

valence of negative and positive flux
e-parallel layers.
negatlive excitation of a system of particles under the action of radiation filuxes
ef different sign, and defines the concept ©

for a system yith two OT more energy levels.
Tnere are 13 references,

He examinés the

Ve

f the negatlive absorption coefficient

He entuers into a theory of negative

Ye. Aleksandrecv
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s/051/60/008/02/007/o36

AUTHORS ! cribkovskiy, Vo P and StepanoV Eg0}/E39*
TITLE: polarization of Luminescencévggﬁgmﬁ%¥ﬁonic gscillatoT

PERIODICAL: optika 1 spektroskopiya, 1960, Vol g, Nr 2,
p 176 - 182 (USSR)

ABSTRACT: The authors showed earlier (Ref 1) that absorption:
luminescence and duration of aftergloVW of a narmonic
oscillator, calculated using classical and quantum-
mechanical theories, are completely identical. The
present paper gives @ quantum_mechanical calculation of

polarizatlon of lumlnescence of & system of particles with
two energy i1evels and of an assembly of harmonic oscillators.

particles with two energy jevels &an be represented by &
classical dipole only @&t lowW excitation energies and l@
]
i
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1
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. £
Polarizaiion of Luminescence O

aper i ntirely theor tical.
mperatur Th i tirely eore .
P Se. e pape S ? . \
t? re are i figure and 6 Soviet references v//‘
There

SUBMITTED: May 12, 1959
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) s/o51/ 60/008/02/014/036
AUTHORS : , oand Gribkost§9{/923% \
TITLE: Dependence of the Polarization of Luminescence of a System
of Particles with Three Energy Levels on The Exciting Light
Intensity

PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2,
pp 224 - 231 (USSR)

ABSTRACT: The authors give a precise calculation of dependence of the
polarization of luminescence, the absorption coefficient,
the dichroism and the intensity of a-phosphorescence on

the intensity of the incident radiation for a system of
particles with three enersgy levels, ise. for molecules
possessing normal, unstable and metastable levels (Figure 1}
To calculate the polarization of luminescence the authors
used the probability method employed by Sveshnikov (Ref 7)
in his study of phosphorescence of organic molecules;
thermal radiation packground was neglected in the present
work. It was found that all the dependences mentioned
above are non-linear and are related to accumulation if:::j
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arization of Lumineggg%ég)g% a System of

Dependerncc of the Pol
Energy Levels on the Exciting Light Intensity

Particles with Three

particles at the metastable level. The paper is (122)

entirely theoretical.
There are 2 figures and 11 Soviet references.
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R4 4500

AUTHORS: Gribkovskiy, V. Poy S{epanoV, B. 1.

o R R SR e
TITLE: On the Agreement Between the Results of the Classical and
Quantum Theories of the Interaction Between Light and an
onic Oscillator’ "

PERIODICAL: 1zvestiya pakademil nauk SSSRH. seriya fizicheskaya) 1960,
Yol. 24, Fo. Ds PP- 529-533

TEXT: The present article is 8 reproduction of a lecture delivered at
the Eighth conference on Luminescence (Minsk, october 19-24, 1959). The
authors publish the results of quantum-mechanical computations of the
interaction vetween light and an harmonic oscillator. In this cas® the
oscillator with its jnfinite totality of energy levels is regarded as a
uniform entirety which makes it possible to solve the problem and to
obtain & pumber of nevw results. Problems of absorption, juminescence,
polarization, and of the shape of the spectral lines are dealt with

separatelyc The results and their comparison with those of previous Lk////
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On the Agreement Between the Results of the s/048 60/024,/05/05/009
Classical and Quantum Pheories of the Interac- BO06/BO1T
tion Between Light and an Harmonic Oscillator

papers (Refs. 1, 2, 10) show the following: All results of quantum theory
referring to the opticel properties of the harmonic oscillator are in
full agreement with the results of the classical theory for the case of
dipole approximation. A system with two energy levels cannot be equated
to a classical harmonic oscillator. The optical properties of & system
with two energy levels or any number of level pairs of a complex guantum
system (one quantum oscillator oxclusively) correspond to the optical
properties of a classical oscillator only if the occupation of the upper
level is small as compared with that of the lower level, and if particles
from a lower level reach the second level only due to forced optical
transitions. An harmonic quantum oscillator can always be regarded as a
uniform entirety since, as has been shown already ear'.er, single level
pairs are never equivalent to a classical oscillator. T. P, Kravets is
mentioned. There are 10 references: 9 Soviet and 1 German.

ASSOCIATION: Institut fiziki Akademii nauk BSSR (Physics Ingtitute of
the Academy of Sciences of the BSSR)
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B006/BO1T
AUTHORS: Steganov, B. 1., Samson, A. M.
U .,g..k,l‘u‘aili—‘—w,_g.«maﬂ . ly R ?
TITLE: Secondary Processes of Absorption and Emission of Light

PERIODICAL: Izvestiya pAkademil nauk SSSH. Seriya fizicheskaya, 1960,
Vvol. 24, No. 9y PP- 502-508

TEXT: The present article is @ reproduction of a lecture delivered at
the Eighth Conference On Luminescence (Minsk, October 19-24, 1959)n The
authors report on the results of their theoretical investigations ©
Tesonance luminescence in matter of finite expansion. In contrast to
simiiar investigations of other scientists, they took into account the
jnfluence exercised by secondary absorption and emission on the prop-
erties of resonance luminescence.¢hhe formulas obtained are to be applied
to resonance phenomena Gnder various radiation conditions in objects of
aifferent sizes. The investigation of the propagatlon of resonance
radiation'in finite volumes is the firs?t step in solving the more general
problem - propagation of light in matter with any absorption and emission.
The influence exercised by secondary processes on the juminescence L///
C
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characteristics can be estimated without knowing the structural details
of emission and absorption bands. First, the distribution of excited
particles within a radiating volume is jnvestigated. The formulas obtain-
ed are applied to the special case of an infinitely plane parallel layer
which is hit by perpendicularly inciding light. Equations {3) can be
solved by graphical integration. Fig. 1 shows the radiation density
distribution within the layer (1 cm thick) for six different values of
the absorption coefficient k. If the density of radiation is known, the

total luminescence density and the number of excited particles with any
(1ight yield of an elementary volume) can be calculated from equation (4§,
Fig. 2 shows the density distribution of the excited particles in the
layer with different ko and T- Already with 3= 0.2 this distribution

differs essentially from that without secondary processes. With ko = 0.4

and 7= 0.2 the portion of indirectly excited particles is ~ 10%. At
higher parameters, it may be 100% and more. In the following, the radia-
tion distribution within and outside this volume is investigated for the

e
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case of "reflected” 1ight (emitted into the semi-space containing the
primery source) and "penetrating" light (emitted into the other semi-
space) is investigated. Indicatrices of angular distribution are shown
in Fig. 3. In the following, also the nonsteady case is jnvestigated,

and formulas for determining the light yield are given. Finally, 8 semi-
jnfinite layer is studied, and some considerations concerning the diffuse
light flux are discussed as well as problems of attenuation. Fig. 4 shows
the time dependence of light intensity for dgifferent ¥ (attenuatlon
curves). Their glope is reduced with increasing p* Finally, also the
dependence of the duration of luminescence on the layer thickness is
investigated (Fig. 5) both for nreflected" and npenetrating” 1ight.
Analyses show that secondary absorption and emission play an even more
jmportant part under nonsteady conditions. For calculating the
intensities one can confine oneself to first- and second-order processes,
whereas processes of higher order must also be taken into account when
studying the duration of radiation. There are 5 figures, 1 table, and

4 Soviet references.
V2
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ASSOCIATION: Institut fiziki Akademii nauk BSSR (Physics Institute of
the Academy of Sciences of the BSSR)

Card 4/4

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3"



"APPROVED FOR R AS
_ ELE : 08/2
9-3

81280

5/048 60/024/05/06/009
B006/B017

Gribkovski , Ve P.

TITLE: Nonlinear Ooptical Phenomena in 2 particle System with Three
Energy Levels

zvestiys Akademii nauk SSSR. Seriya fizicheskaye; 1960,

PERIODICAL: 1
Yol. 24, No- 5, PP- 534-538

TEXT: The present article is 8 reproduction of a lecture delivered at

the Eighth conference 00 Luminescence (Minsk, october 19-24, 1959). In

his papers S. I vaviloVv repeatedly studied problems of nonlineaTl optics,
among others a particle systen with two energy levels. Ee demonstrated

that at high densities S of the exciting radiation, the particle distri-
pution n is 10 longer @ linear function of 8- Nonlinear effects occur

not only in absorption, juminescence yield, luminescence polarization,
dichroisms but also - as has been demonstrated by Yavilov - in dispersion,
pirefringences and rotation of the plane of polarization. Such nonlinesar
effects are completely 1acking in the narmonic oscillatoTs in systems LJ//
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Nonlinear Optical Phenomens in a Particle 5/048 60/024/05/06/009
System With Three Energy Levels B006/B0O1T

with two enersy levels they are unimportant, and only in special systems
they may be high, above all, in complicated molecules with metastable
levels. The existence of phosphorescence jndicates that not many particles
are on the m table level, which is a fundamental condition for the
occuxrence of nonlinear offects. The authors novw give & gimultaneous
calculation of the dependence ot} vsorption, luminescence,Vluminescence
polarization of dichroism, f the alpha—phosphoresoence jntensity on
the intensity of the jncident radiatio jth three energy
jevels the second of which is metastable an i is high

unstable. The calculation i a, wit
ccou ( tner assumed

£ primary radiation.
of all optical proper presented, At small S
the absorption coeffic i decreases and tends toward
zero. Luminesc i i i / d with 8 = @ i
tends toward zeTro. i i i with
g — o it attelns caturation ( i = pha phosP
occurs; at small 8 S increas roaches &

phosp
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Yel‘yashevich, M, A., Stepanov, B. 1.

ence’él

1960, Vol. T1s No. 1, PP

AUTHORS: quieevich, N. Ao

TITLE: Eighth Al11-Union conference on Luminesc

131-136

PERIODICAL: Uspekhi fizicheskikh nauk,

om October 19 to 24, 1959. It
tsentsii AN SSSR

TEXT: This Conference was neld at Minsk fr
jointly with the

had been convened by the Nauchnyy sovet po lyumines

(Scientific Council for Luminescence’%f the AS USSR)
jcs of the AS BSSR) and the

Institut fiziki AN BSSR {Institute of Phys
daratvennyy unIvers{EeE Eﬁeforussian State OUniversity).

Belorusskiy gosu

The Conference Was attended by 300 delegates, among them 200 from Moscow,
Leningrad, Kiyev, gverdlovsk, Yerevan, Tartu, Poltave, garatov, Chita, and
other centers of the Soviet Union. More than 100 lectures were delivered.
Lecturers were A. N. Terenin and V. Lo YermolayevV, Leningrad, (intra-
molecular energy transfer); V. L. Yermolayev, T P. Kotlyar, and K. K.
gvyatashev (internal conversion from the tluorescence singlet level on

the phosphorescence triplet level in naphthalene derivatives); A- K. V.
Perenin and A. V. Shabl’ (discovery of phototransport of proton}; L. G- V/
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Pikulik, Minsk (temperature dependence of electron spectra of complex
_Prxu-s
molecules in solution); L. Go pikulik and A. N gevchenko (temperature

A. N. Sevchents

dependence of gquantum yield of fluorescence of phtbalimides in high-
voiling solvents; V- Vo Zelinskiys V. As Borgman; T, A, Zhmyreve, V. P
; KolobkoV, and I. Lo Reznikova Teningrad Juminescence characteriatics of
complex moleculess; v. V. Zelinskiy, I. A Zhmyreva, V. P. KolobkoVv,
Ao S Kotemirovskix2 and- I. I. Reznikova (influence of solvents on the
Spectra oT compleXx organic molecules); N. G Bakhshixev_(Leningrad) spoke
on the samé subjecto Further lectures were Jeiivered bY Ye. I. '
e Bozhevol‘nov, MoscoVw (investigation of fluorescence properties of
organic —iecules); ya. SveshnikoV and P, L. Kudr ashoV; Leningrad
(concentration depolarization of the nce of solvents); G. P
Gurinovich, Ao M. Sarzhevskiy, an . No gevchenko, Minsk (investigation
=¥ the extreme polarization degree of the Juminescence of complicated
molecules jnlmethyl methacrglate); B. Ao 7adorozhnyy and Yu- V. Naboykin,
Moscow investigation of the juminescence 5T over 20 gystems with intra-
molecular hydrogen bonds); again these authors with Bo G- Pistanoy .
Ogurtsova, L. M. Podgornayas and V. I- pishchenko (investigation of e
Tupinescence 5T pyrezoline derivatives); L D. Derkacheva, Moscow (change

P
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Partu (computation of the probabilities of

Rebane and 0. I- gilid,
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vibrational electron t{ransitions of an oscillator in aifferent
approximations); Yu. A- Kurski and A. 9o selivanenko; MoscoWw ipheno-
menological theory 34 extinction); ¥. Ao !ollggsgevich, Minsk inter-
action of electron motion with vibraticﬁsmiﬁ’codplex molecules); Lo P.
Kazachenkos Minsk (calculation of absorption< and luminescence pand forms
’””ET‘EﬁﬁﬁIgi molecules without mirror symmetry)i M. N Alentsey and L. Ao
pakhomycheVas Moscow (experimental yerification of the universal relation
votween the spectra of juminescence and the absorption of complex
molecules by B I Stepanov); B, S. Neporen 5, 0. Mirum anets; Lenin-
grad (1uminescence of vapoTs of compiex molecules); N. Ao Bo;isevich and
V. A. TolkacheV, Minsk (temperature dependence of fluorescsice yield of
vapors of complex molecules); Lo p. KlochkoY, Leningrad (interaction
between aromatic molecules in vapors)}s N. Ao Borisevich and Vo Vo
gruzinskiys Minsk (systematic investigation of electron gpectre of
fluorescent vapors and enthraquinone solutions)j E. V. Sh oltskiy, MoB8CO¥;
jointly with L. A- Klimova (spectroscopic investigation 5t aromatic
hydrocarbons - Shpol‘skiy effect); , 1. Personov (absorption- and
fluorescence spectra of perylené”; 1. Ya. Knesina (spectra of perylene r

derivatives); . No shigorin; R. No Eurmukhametov, Ho Se Dok\mi\chin2
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and No Ao shcheglova, Moscow (1nvestigation of juminescenceé gpectira of
halogen derivatives of enthraquinon® in dependence on the molecular

gtructure); S, G Bogomolovg R. F. Pemova, and L. Po Kolosova, gverdlovsk
(semiquantitative jetermination of 3,4—benzpyrene with the Shpol'skiy
offect); Mo To Shpak and Yyo. F. Sheka (investigation of luminescence of
crystalline naphthalene); A Vo Solov'yev (influence of additional
jmpurities on the absorption- and juminescence spectra in molecular
crystals); V. Lo Broude and Vo So Medvedev (luminescence of anthracene in
gifferent soIventsS; A. No Faydysh fluminescence and photoconductivity

of anthracene crystals in dependence on the excitation conditiona); v. 1.
Grivkov and D. K- ZhevandroV, Moscow (investigation of the gudden
polarization change; caused bY the introduction of free exitons; at the
ghortwave edge of the 1uminescence gpectrul in molecule? crystals); V. K.

Agranovich? Moscow (theory of exiton luminescence); Ch. B. Lushik, N. Yeo
1 vivration

Lushik, and K- K. Shvarts, Tartu (investigation of electron

processes in solid solutions of mercury—like jons); Ya- Ya. Kirs and Ao L.
. Laysaels Tartu (influence of high pressures on the spectral characteristics
of Juminescence gpectra of some solid solutions); M. U. Belyy and B. Fo )

Rud'ko, Kiyev (temperature dependence of luminescence- and sbsorption p///
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afterglow of leaves); G. Ps Gurinovich, A- N. Savehanko. and K. Ho

o Solov'yevy Minsk (investigation of the polafization of fluorescence of

porphyrins and phthalcyanides); . A. Fedorov and S. I. Freyverk, Lenin-
grad (on a two-beam photoelectric fluorimeter for the quantitative deter-
mination of uranium; type: LYuF—57); K. P, Stolyarov and N. N. Grigor'zev2
Leningrad (method for the qualitative microchemical analysis with
jdentification of the ions after their formation of chemical compounds);
D. Po Shcherbov, R. N. Korzheva, and A. I. Ponomarenko, Alma-Ata (investi-
gation of the fluorescence Teaction of boron with benzoyl; method of
boron determination); D. P. Shcherbov and R. N. Korzheva, Alma-Ata
(fluorescence excitation and problems of fluorometry); ¢, V. Gurkina and
Ao Vs probachenko, Alma-Ata (boron determination with a Sensitive
Tluorometer - 1imit: 0.06 pg/ml)i Ye. A- Bozhevol'nov end G. Ve

. Sarebryakove, Moscow (investigations with the "Lyumomagnezon IRYeA");
Ye. Ao Bozhevolinov and V. M. Yanishevskaya (luminescence method of
aluminum determination); V. X. Matveyev, Moscow (industrial synthesis of
a red-glowing 1uminophosphor); V. V. Patrikeyev and V. Ko Matveyev, Moscow
(a new amethod of marking sand with luminophores); N. S. Borodin, Ye. Ao
Galashin, N, Ya. Semyakina; and V. N, Silayeva, Moscow (pbosphorescence of V//
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5, M. Klimenko and N. B. Azadoves Moscow (1nvestigation of the
distribution of the antigen of flue virus in a tissue culture by means

of fluorescent antibodies at different staged of snfection)j Fo Mo
Kirillova; Moscow (discovery of the polio yirus in tissue cultures oy the
method of fluorescent antibodies); Ye. A. Kabanovée and Ye. N. Levina
(1uminescence—serologica1 methods of detecting pathogonous microorganisms);
T. A- Kalitina, Moscow (production of a fluoresceny antivotulinic serum
and identification of the serum of microbes ¢l. botulipum by its aid);

V. A Blagoveshchenskiy and A. To Glubokina (production of antiserums
marked with 1uminescent dyes); 5, N. Braynes, g, V. Konevy and G. Pe
Golubeva (investigation of the spectre of excitation of ultraviolet
fluorescence of blood plasm in man and animals); sh. Do Khan—Magometova,

A. V. Gutkina, and M. No Meysel, Mosco¥ (UV-fluorescence spectra of

animal tissue, and action exerted by X-radiation on it); S. I. Vasilov
gnd V. T NikolayeV, Chite (determination of the concentration of cordial
glucosides in agueous solutions by means of the Juminescence method);

Yu. A yladimirov, Moscow (systematic study of luminescence spectrs, of
afterglovw spectra, and afterglovw excitation gpectra of aromatic amino
acids and proteins); 5. V. Konev and 1, I. Kozulin; Moscow (quantitative V/:

card 9/10

A R ED u



APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3

Eighth All-Union Conference on Luminescence s/os;/60/o71/o1/04/o11
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protein determination in milk by comparing the protein fluorescence
intensity in the milk with the fluorescence of standards); V. Ve
Gruzinskiy, G. I. Margaylik, and A. V. Yermolovich, Minsk (determination
of the vitality of the seeds of tree species by the luminescence method,

%
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TITLE:
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s/020/60/130/06/029/059
Piskunov, A. K., Shigorin, D. N.,  B004/B00T

Smirnova, V. 1., Stepanov, B. I.

-
The Electron Paramagnetic Resonance Spectra of Some Chelate
Compounds{of Copper

PERIODICAL:

ABSTRACT:

APPROVED FOR RELEASE: 08/25/2000

Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1284 - 1287
(USsSR)

The authors investigated the e.p.r. spectra of the chelate
compounds of copper with various azo-compounds as well as with
the enol-form of acetylacetone and acetoacetic ester. Measure-
ment of the magnetic moments showed that copper fores the compound
with two valence electrons. If the initial state of the Cu-
atom is d’sp, it must have an unpaired electron. As, €.8«,
copper forms four equivalent bonds with acetylacetonate, it

is presumed to enter into direct interaction with the %-elec-
trons of the entire system. An investigation was carried out
with the purpose of finding out whether the unpaired electron
of the metal remains localized on the Cu-atom or whether it is
delocalized in the molecule. Table 1 gives the experimental
data of the compounds investigated: The width AH of the line

"APPROVED FOR BELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3
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The Electron Paramagnetic Resonance Spectra of S/027/60/150/06/029/059
Some Chelate Compounds of Copper B004/B0O0OT

for 9370 mo, the g-factors, and the magnetic moments. In the
acetylacetonate of Cu AH decreases considerably when sub-
stituents (0=C-CR or C1) are introduced. In the azo-compounds

of copper; which are atill richer in n-electrons, AE becomes
still more contracted. Substitution by chlorine also causes
contraction. The increase in x-electrons is found to lead to a
contraction of the absorption line. Here, chlorine in ortho -
position exerts the strongest influence. The authors arrive at V¥/
the conclusion that the unpaired electron enters into inter-
action with the ®x-electrons of the azo group, and by way of

this group indirectly with the X-electrons of the entire

system. This interaction was confirmed by analysis of the

e.p.r. spectra of the compounds dissolved in benzene, chloro=-
form, or dioxane (Fig 1). Their intensity depends on the nature
and structure of the complex group. There are 1 figure,

1 table, and 5 references, 2 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel 'skiy fiziko-khimicheskiy institut im.

L. Ya. Karpova (Scientific Research Institute of Physical
Card 2/3 Chemistry imeni L. Ys. Karpovi. Moskovskiy khimiko-tekhnolo-
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Thé Electron Paramagnetic Resonance Spectra of 5/020/60/130/06/029/059
Some Chelate Compounds of Copper B004/B007

gicheskiy institut im. D. I. Mendeleyeva (Moscow Chemical-
technological Institute imeni D. I. Mendeleyev) */
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(__STEPANOV, B.X1., atade; oL, ael,; SHISHAO, Ae s SITATROV, R,G.

Bondi~+ dotue- celiailosc and  ubstances associated with it in plant
ndin botue- cel . h i .
tissne. Deii. oo 34 135 no.3:624-626 1 '60. (MIRA 13:12)

1. Instisus fizill slmdenii nauwir 3353 1 Imstitub fiziko~-organicheskoy
imii Akaderii powe: B3R, 2, Atwdeaiyas nauk 33SR (for Stepanov).
(G21lulose)
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i s NAYDOVICH
STEPANQY, Boris Ivanovich; YEL'YASHEVICH, M.h. ot:v. red.; s
AN., red.; BEIEN'KAYA, I.Ye., tekin, red

[Fundamentals of the spectroscopy of negative luminous f1u§es]
Osnovy spektroskopii otritsatel'nykh svetovykh potokov. Minsk,
Izd-vo Belgosuniv, im. V.I.Lenina, 1961. 122 p. (MIRA 15:1)

{ Spectrum analysis)
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STEPANOV, B.I.; ZHBANKOV, R.G.; MARUPOV, R.

Structure of celiulose hydrate. Vysokom.soed. 3 no,11:1633-1640
N ‘61, (MIrs 14:11)

1. Institut fiziki AN SSSR,
(Cellulose)
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AUTHORS ; Khapalyuk, A, P,, Stepanov, B, I.
TITLE: Conditions of generating radiations by a plane-parallel layer
PERIODICAL: Referativnyy zhurnal, Fizika, no, 9, 1962, T, abstract 9Zh43 .

("Izv. AN BSSR, Ser. fiz.-tekhn. n.", 1961, no. 4, 132 - 133) ,
TEXT; The authors present and anaiyze formulae for the coefficient of VA

‘transmission and reflection of electromagnetic waves by a plane-parallel layer
with a negative absorption coefficient in a homogeneous medium and in two dis-
similar media. For the case of a homogeneous surrounding medium the. conditions
of wave generation are as follows; :

bpel 21 on :
r = exp —il;-, o nl - are tg 5 . s, '
A c L e

'where r 1s the Frer. . reflection coefficient on the "layer-medium" boundary;
n and 2 are the real and imaginary parts of the complex refractory index of the

plate; noed is the index of medium refraction, A and v are the wavelength and

Card 1/2
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§/058/62/000/009/036/069
Conditions of generating radiations by... AQ06/A101

light frequency; s is an integral number. The authors note the sensitivity
of the generation conditions in respect to the aforementioned second condition,

since already a reduction of the layer thickness by 0.015 )\ causes not the ge-
neration but the damping of the waves.

N. Khizhnyak

[Abstracter's note: Complete translation]
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STEPANOV, B.I. N tion
. tive absorp
er's law in media with nega }21' (MIRA 15:1)

i11lment of Bougu 2 o g
Nggggigzin:s, Dokl. AN BSSR 5 no.11:489-491
c

1. Institut fiziki AN BSSR. (Light)
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- Accumulation and emission of radiati?n within a parallelzgi;Aéljzi) .
Dokl. AN BSSR 5 no.l2:541-544 D 6l.

. 1 2iki BSSR.
1. Institut fiziki AN (Optics, Physical)
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44500 \1gk, 2100 B104/B206
AUTHOR: Stepanov, B. I., Academician AS BSSR
o % TITLE: The quantum-mechanical theory of the absorpfion- and

luminescence spectra ofncomplicated molecules
PERIODICAL: Doklady Akademii.nauk SSSR, V. 137, no. 4, 1961, 836-839

TEXT: The author studies problems on the nature of complicated bands, :
analytical expressions for these bands, and the causes of the Stokes losses. -
The ideas of the predissociatioq theory developed by O. Ricej(Phy;. Rev.,
33, 748 (1929): Phys. Rev., 15, 1551 (1930); J. Chem. Phys., .1, 315 (1953))
and Stepanov (Izv. AN BSSR, no. 5, 69 (1954)) are used for solving the
problem. The solutions obtained.here are accurate, but they' only-refer to
the special case of the homogeneous problem and the ninteraction".iof
discrete levels with a set of continuous levels of equal depth. In the
case of complicated molecules, genersal properties of the solutiong cen only
be formulated, permitting to clarify the experimental facts.: The:sauthor
assumes that the electronic excitation is coupled directiy with the changes
of the vibrational states of onl§ one OT several vibrational degrees of

& 1 1
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- . 2490 ¢ /590/61/137/004/014/031
The quanéum-mechanical theory ofl..ﬂ) B104/B206 . C
froedom (group A of the degrees of freedom). ALl other degrees of frecdom
act as a heat accumulator; that is that the potential functiona of the
upper and lower electron states differ only by the coordinates of the
group A and that these potential functions ere jdentical for the coordinates
of the héat accumulator. If between group A and the other degrees of -
freedom no interaction takes place (zeroth approximation), the author finds
that the intensity of the individual -discrete lines with the froquencies
o1t y +w is proportional to the square of the transition mairix elements:

e = [{ 00 D )5 [§ ) ¥ @ ] =

 =|Duf (@) Yo (@) 2)
Wﬂ and w; are the solutions for the Schroedinger equaticn of the electrons;

o
L

?w and ﬂg* the solutions of the vibration equation for group A« Yhen

considering a strong jnteraction between group A and the other degrees of
freedom, the vibrational eigenfunctions are developed according to the
eigenfunctions of the zeroth approximation. with it,

Card 2/4
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